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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a variable cam shaft timing system 



adapted to continuously vary the position of a cam shaft relative to the 
position of a crankshaft. 

SOLUTION: This system is provided with a hub 40 fixed to the cam shaft 
50, a housing 24 enclosing the hub 40, and vibrating to the hub 40 and the 
cam shaft 50, plural drive vanes 36 cooperating with the outer surface 42 of 
the hub 40, plural driven vanes 46 cooperating with the inner surface 32 of 
the housing 24 advance chambers 12 and retard chambers 14 alternately 
arranged, a locking means for preventing the relative motion between the 
housing 24 and the hub 40, and a vibration control means for controlling 
vibration of the housing 24 to the hub 40. 
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-WSHHriP-y^F-^y^U— h (7 0) fiflffiP 
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V^-XfZfly— h (7 0) izm&ZtlZtttlZ^ ay 
5Q.W.\-t$^Xffiti'\-? (4 0) iS&Xfm&'^is^? 

(2 4) m<Dmj5fa<Dft*iww)£to±-t : z>tziib\zmsi'\ 

^Vis*? (2 4) <z>meiimio>il&<r> a (2 

6) tm&L. frO^^ttSKfc^TBtJlB/x:? (4 
0) as<fcl/BUIB/\'7v><? (2 4) Rg<DJS73|S]<DffittiI 

»*lf«-r*fc«>i=«rc*i <7)iSia)a-v + ^-i7*fi (2 

6) <!:<D^A<n^^TL^'&m2<D!ifl(7)a•v + >'y* (6 
8) -SP-V + V^'J >4f (6 6) <t. HiIf2P-V^r 

h (7 0) *J<fei;BlIIBP-y^r>yj>^ (6 

6) ^Hiifep-v-57^fi<D^iniic#^-r§?»ti^st^$ 
[oo3 6] m%.iM3<Dmmzm&ai^iji±*s*z> h$ 

-f 5 r/^>>XfAI*. ISiJtlS 2 icfcL*T\ #jfBP-;/*> 
7<)>7 (6 6) tflfJlB^Ai^? h (5 0) 0)3:tt 
[R)05$ftlc«L-CI^WlclHg$^.Tfcy. mTSBP-y^tig 
33«ti;HJrlE^P-y^{i«F^-eHtilB*AvA'7 h (5 0) 

[0 0 3 7] gi*«4<DflKI=«*orSC*A»>Y7 

-f £ >5'vxfAii f&#E3izfcix-c\ tfjffip-v*:/ 

<f^U-h (7 0) *<*@^|S]lrSt/^>75>v$*L 

rjsy. fnaiW4»*ra^ muy^iswn-ftftw (7 

OA) i«SftLtl»4Cfc*tltLTl*5. 
[0 0 3 8] tS*S5 0)f§^IZ^i»Pr^*A->-V7 

-f 5 >y->x-x flUMUlcfclx-C. Hfriap-v?^ 

mtiav^rXf^L'—y- (7 0) |=x 
;uff£j£-5fc«>a>. HE*i.'>v7h (so) wi-stf 

-SffiSS (5 6) **6l=fflia-Ctey. ««E»tt*S!l=«fc 
oTHtJlHP-V^rV^^U— h (7 0) IZfEffl-T €>2)lC*t 

— h (7 0) CDfIIB^7>v(7)j3&fliJ(D$fi^[Sj® (7 0 

b) izftmLx^&zt&ftWit urt^. 

[0 0 3 9] IS#lS6(&3SBJ!l-^$nr^*A->v:7 h$ 

7h (5 0) RCl&tffttfnBaB (5 6) ^fl)I>v> 
j*--f JUE©3Mi*»!»-r*fc*>a>*l»# (16) £3 6 

[0040] ii3}t]S7(Dfiiaic^i>pr^*Av-v7 

(i 6) K-ctttt-#-«fr*feii*7%—K-e 
ft»-*-*^*i«»-r*fc«)i=. «me«w# n e) 

K*«»t4t^i^i»M»i=f h (18) JJb 
[004 1] «#«8<D*IJjlC«<5RrS6aA*>*? 

m z f-^i'\s's®m3---> h d8) n^^^v 

K (1 8) I-JS.ISLT, x>v?>^--f;m 
^SiKDT K/OX^Y>/< (1 2) Wt?x>i?>^--f ;U 



«fctf«re**©y*-K*-*://x" d 4) nin?x>s?> 

[0 0 4 2] I**J19CD5£B^IC^^pI^*A->-V7 S£ 
-fS^^fili. *Ai/V7h (5 0) i, HiJaB* 
Avt7h (50) l=HJe**l. «riE*A->-fr7h (5 
0) 1 1 t,lC|UinL;!>xoffJfB*lA->Y:7 h (5 0) l=» 
LTfi!SL^^«J:5l=«fiR$*i-i)titl=. rtffi (4 
2) £*U *6I=. fiJaEfl-65 (4 2) CHPLfrolS 

^laiclillHifclw-cfc. (4 4 

a) £*-r-&/x:? (40) swe/x^ (40) zmm 

U fllB/x^ (4 0) fe*tf«rlB*A*>-v^ t- (5 0) 

<t ttiziH]i£prt6r% miB/\^ (40) ts^umziuL 

v-V^h (5 0) IC^LTSl!lWH6(-iSl+e > ^^ti: : 5 

i=. mens (42) *ytja£Ai=*#<flrertBJ: 

(DFBlT-jffi&^-V^/x^RgS-r-Sfl® (3 2) £=frU $ 

f>ic. MfHrt® 02) \zmn L*x-3«*rtii=iii!(i*w 
rfc, n*i=sitf«*e*ftai (34 a) **-r*/v> 

(2 4) tMB/v^S?:/? (2 4) (DfrfE^S 
AAX (3 4 A) l=-*3h.-eh.*tl£ LTK*«*IrIS* (3 
4 A) rtl^&^lSjX^ KrHMcEBS+U SfTlB/x^ 
(4 0) 05 ml IBM- 55 (4 2) t*B*»«-r*J:3l=X^ 

u>y-ci|i«*isirt*i=i*»*ftTi(«anaH (42) t 

m-S-tZfilW (3 6 A) **-r*tt*©K5-f > 
(3 6) IWE/x^ (4 0) (CflfB^S^iajS (4 4 

a) i=-t4i*H»i6Lrtt*a*iRi3i (4 4 a) 

S*lRlXv-f KrT1IEI=E«**i, fIIB/x-7v5>^ (2 

4) ©griBW® 02) t«i»ittt-rft«k5i=x^u> 
^•c*«*i^#t-*i=tt»4*irttisnii 02) b%* 
ti>n (4 6 a) sw-rstmwKy^^-^ (4 

6) fc. «rE*«(DK9-f > (3 6) fccfc^MlB 

SSfflK'j^^-V (46) l=«fcy|R3e**t*fci:* 

(1 2) fc«fclPJ$— K^*>/< (1 4) 
gir8B/x-t7v?>^ (2 4) ICJPfr^mrSB/x^ (4 0) <D« 
TK/<>Xtt«tlMB/\^S?>y (2 4) ir^-r^HtllB 
(4 0) 0>g'J$— Ki4a<ta>W05'>* < tt— o 
rofiMlcfctNT. SilfB/xOv^^* (2 4) feJ:lflWie/\ 
7(40) r$<Dftttmm$:Vti±?Z>tzSt><D. JOzsls* 
-f ;UEE(CSJ6-T*n BUIB^StcDT K/O^ 

(1 2) lOfT**- h^lSfcit/fJfBlSUia) 

U KTv>/x (1 4) i=M-r«7K— h^e*^e>«j« 
sax-si t tic me* h*y?>&j:u?Ky ?i"<—> 

(3 6) , (4 6) $ffiMMirA+t#^.-5)fctolc. mTlB 
SThM^fiil/^-h'fi-^ (12), (1 
4) lcx>$;>7j-.-OU±£ift$SU *x-3*HB#-7 K/x'> 

Xfe«felX«J \ t ^- J V>fi (1 2) . (1 4) A^f>X> 

(2 4) i=wr*mE/\^ (40) ofin^MW 
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[0 0 4 3] !I*H1 Oro^|;I4iJt*AyY7 h 
5 V^vX^AIi. gfi#Jg9lcfcUT. flfB/N^^ 

>y*<, ii (»m<Day*^?m oo) ^titfi 

■f&ny*>7zfis-i~ (7 0) Mian-v^vy^ 
U- H:jMS**i4t <t tic. □ ^teBI-fc^TmlfE 

/ \ z?n j: i/fiffi/ \o v > ?ma»H ^rs] <j>&m mm £ iftit 
*- -i) mils/ n o > vommm 

fiiBH 1 ©!ia<o □ v * > <t *<n*i.T & m 2 

<BifcB(DP-;>*>'7"# (6 8) ^^-r-SP-yJF^^U >y 
(66) t. V >?t$£tfffis&aylr> 

[0 0 4 4] 

[f£BJCDHS£a)ff^] %BJg)^ 

va>7 h^'f 5 l/f (VCT: Variable Camshaft Tim i 
ng) isX'rAtfmWZtlTl^o 
[0 0 4 5] $^ff)VCTvXf J5bH>Sl> 

^^iy^fcJc^xvv^-y-^xtiiti-awic^SiL. 

fi£*(DVCT^||i:'>^< itHt< P>IMJ>/^ Mr 

[0 0 4 6] ##S!Ea>-ft£«glrfcl^TI*. *A->^7l- 
i:. r-tl^»lH]K-ri> t fc ; 5lc*AvA'7 He 

l-IU*EPlH6lc^^rfcy. F)rS<DIs]$Eft<D®H 
rt-C/N^fcJct/^A^-^^ hlr^LT»lJ)prSglCJtCoT 
l^-So 1SSfe<X> K9-f ^M^V^fllcfctvC* 
g^|fi!lriEa$^r 33 /\^<7)^®i:1Sffl!l-r-5o R« 
f=. ffi!3t<Z> K'J :?:^->rt</\:?rtl::fc^T¥S73ia]l~ 

[0 0 4 7] /\^is>7&£V/\Z?<D*:*l?*lttlJ5\Ztt 

j^-r*D-v^r>^aA<ifiitp>tiri^-i)o fit. se> 
iz, /\zr\zft?z,\^v^>?<Dm®} : £mwi- ; btziib<Dm 

[oo4 8] $ l i^ni&mmnumtemw 

-mz. -75OlslfEg|5«(0ttffi^flil75fl)lHllEgP*tl=«L 
ftTl^o #f£BJll*. ^ypaBI^I*. i>v>(D*Av 



■V7 KOii'fS^^^^yV? MZfctLT^b^ 

e^i:^oI^*Ai/A'7 r-^"T S >y (VCT: Variab 
le Camshaft Timing) vXf A^Iftfli. 
[0 0 4 9] *^BJIi«^<g|gir^Lr»$EmcI5^$^ 
Z©VCT->XfAlt iSE5"f 5>ygl$ffi 

mt &Wi<Dmm\zi ) §.mzm-g;Tt$> 0 Lfc^t, *se 
hi*, tommmizax-mjzzti&tor-itu^o 
[0050] mmizniTmm\z®.m-?zt. *&w<d 

2|C:*£;H-Cl'>.5 <> {iffiSBSS 1 2 I*. A74 0« 
■t$>'\0i>^<f 2 4^fclix^ay^ hJtLtOli, 
/\-tiv>^2 4li, -€-(D^lciBS$Hfcx^'P'y-y h 

i26t. P>V + >y«gS|J2 8CD@yiCiBM$^fc^ 
t*clB5iJ£>P -v4r><7*ffi 3 0 t ftLtl^. 

[005 1] /\Oi>></2 4I*„ W®3 2 <!:. jg7J|Sll= 
HM*Hrc*Oi|&e*fi]ai3 4 aA<*-;rt-?;h.ff2J5)c£*tfc 
P*3fli]P-^3 4,t$$C ) |C*LT^^ <> #4M£*Sl5*3 
4 atZ9Y75lzJ£lfZ>tti,lz^ fl® 3 2 lc|BP LTM 
S. t\^i>>?2 4li. #¥S7J|S]«3 4 ArtlcfcUT 
^STJiajlrx^-T KHI^|ciES$4xf= K9-f i>3 
6 £^rLTl^-5 0 

[005 2] =§■ K^-f >3 61*. /\?4 0(0rtl 

4 2«fc<££-f Sfl$gS&3 6 AftLTL^S. #K5-f^ 
>3 6l*. /\?4 0©M4 2i©g«MM*5iS 

-T-Sfctoic. tt^mt^fciix^'J ><f3 sicfcoT* 
S^isiWTJic^^tLrLNSo 

[00 5 3] M?4 0li, nS4 2(7>tHiy iCfcl^TJ^ 
lajl-^Pw^P^Tf-M-ffllJP — >f4 4 i:. #M-a>JP — ^4 4 
\*HD¥mJ3faM4 4 A t ^^LTt^-S).. /\74 0tt. # 
¥S^|S]jg4 4 al*3lrfcl^r¥@7J|nJlC7.^-l' KWfillC 
ESS^xfc K 'J ^>^->4 6 f ^ LT =&K'J7f 

>4 6li, /^y>^*2 4©«ffi3 2 
tt$iSP4 6 A5tLT^5. 

[0 0 5 4] =& K'J >4 6li. /\^i?>^*2 4 

o>p>m3zt<Di?;mm£te&-?z>tz#>\z. imzm* 

tzltXZf'J 8lrd;or*S^|Sl«1-75lC#^$^T 
^■i>„ -5-O.^T% /\^4 OW^S- K'J >4 6CD=& 

^StS|54 6 Ali. /\^v^2 4 0WS3 2 tX7-f K 
W^lCtStllLTL^^o RMtf=. /\^^>^'2 4CD=& K7 
-f Zfs<—>3 6<D#F*9^$P3 6 Ali % A?40fl)rtl4 

[0055] K^-f Z?s<—ts 3 6 K'J > 

4 61*. 7 1 2*5«fctfy$r— K^A'V 

/n*i 4^iss-r^«fcaic, s^fS]lc3^^l-iBa*tLTL^ 

LfcA<ot. 7 K/^^X^YV/^ 1 233<fctfy ^~ 
K^V^/^1 4t$fc, /\74 0fc,);i;A^v^2 4 
MI=fcl*TH*mi=£SI=E«aF*i-CC**. ^fc. 7 K 
/\*>X^-V>/^1 2&&Zf>) 5— K^v>/<1 4I±. 3S 
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[0056] ei 3 1*. *?tBM<Dmmmmmz<i:z>i&(D 

{SffiiiSHi i o^Ltu^o ccx(4. ii*glB83g 
i i oa>lS:f+7b<. a*o>-<->7K>^(DB:tHza«Lr 

*>y* P — ££fc(4/\^1 40t, /\^v>^1 24t 
[00 5 7] 11 fccfctf02(D^->ti*SPgg1 ot 

nay, ckd^— >tt«m»*i 1 oiciia— 

— >1 3 6*</\^S/>^1 2 4(D#¥S^fS]7Sl 3 4 W 

fcEfi2F*txi*£o 

[0 0 5 8] 04. H6fccfe^H7lr(* % *SSW(D»S 

So tefil/I^Sl 0 14. rt^dMl/S K9-f^— ^3 
6ftfe/\^^>^2 4^Lt^So /\3?40I4. n 
SCS^S K'J ^>^»>4 6^tLt^So /N?40 

5 olzJtfLXSMLfc 1**51::* h 5 Olz^- 

[0059] /\^4 0fc<fei;/N0v>y2 4 tt tlzti 
Av^7 h5 0£^i;*lVL{*l4. X?ay^ht26t 
*^5^3S«5 1 x— > (H«#r) lc«totA^v> 
<f2 4lc^ffl-r^> h;U^(c*y. @$E£t!:b*iSo -CD 
*5lcLX. H*Lftt*ElE^9>^*>^^ Hc*y* 

*Av^7 h5 OtfctlZSe-rStttfC, v*^>^7 
hdtt-rSrtAS^? h 5 0(7>{£tB£^;tSfc#) 
-hU*s*? h5 Oir$*LTHWRrffilcfcoTl*§o 
[0 0 6 0] n^*>^3£»*. 5^x^*51^ ±i 
IxisV? h^7U ><75 2P*gC0tt^ffiSS5 4 £iloX*J 

Ais^y h5 op^ir3tA-r^Sasx>i;>^->r;u^fflt* 
xiEK£*iSo 

[00 6 1] x>v>*-f ;U4. £?\ «^x>v>$i] 

gpo.-^h (ECU) 1 8IZcfeor-t(DiIlB36<«IW**l 
* 3 *fi!*>/*^Stt*1MfB#f (ON/OFF 3 WAY) 1 6£X 
31*1 So H4fccfel/ia6{z*-r*5l=. 3^fS]#16^< 
*>ttttCD«t£iCl4. *-f;U*. 3*|fil#16*iy, 
jjAvv^ h 5 0i*3Siitf>D^>^iI&5 6rtlr35AL 
X. P7*>y^b-h7 0KftHt4. IUTI=:»«Blc 
Ba**i«i*i: *o t □ v+>y^b- h 7 O^K- 

x. :*-*f;u±i4. "J* — >x3T'j>y7 2<Dtfte*izft 
LtD'V+^l/- h 7 O^fflff-rSo 
[0 O 6 2] 07 Clfcl*XI4. 3^[S]#16^t 

:?U ><?7 2(4. P^*>^^U— H7 0£a?9ttB 



[0 0 6 3] jKic* 0 5fc*i/08lcot*TiJi0^*rS 

®£3fLXl*So P7 + >^U-h7 0^Av-V7 
h 5 0(D+'0WICj£ioTEl5CDP'><7«f*fie^&B8 
(DP^^fiEM*T^»)-rSt ^IZy\Ov>y2 4CDP-/ 
*>^i3 0t^t^^9 I^IEB * Hfc^ttiS^iJCD P 
«>*><f«6 8*<. ay*>?*)><f6 6IZ|glf^*lT 

l*So 

[0064] 04. H6fe«kl/H7lZ||51LTC*t*-e 
IJl0!S*lT*t::*5l^ P^^'J^66tfXt'y 
?*)><f7 8i:«fcotlg**ifca^*>y^l/- h7 
0CDtt^P]®7 OAS»EtSU$->X^'J >^7 2 
|r*y. P^^ri/^^U— h7 0(4. H80D^9fiI 
C:iS]froXtti*$*lXl*So 

[006 5] 04. 06fc*tflI]7IC7F£*lSPy*> 
ya»5 6*a«*ElCj:oT. P7*>^7°l/-h7 
OI*05OP^^jg(^(ia^fflE3F*LSo 'J*->x:7 
■J>^7 27b<^ffl-rStt^fS]®7 O Ata&®JIZiBM$*L 
fctt^[Rj®7 0BlZ*EI*ffffl-r« o 

[0 0 6 6] £*l*XttW**lfc*5l=* Uv*rlsfJ 
U— K7 0(4. *Avt7 h 5 Olc» LXJB*fi]<&M& 
*<X##:l*;!>**. v>^2 4I4. *Ay^7h50(: 

SLXJfl*|S](&iI»l£*T*.4o 

[0067] c(DSfi(c*y. *si=«*-r** 

W^S3 0, 68|Ccky. P7*>^l/-h7 0 
te«fc«P^*>^'J >^*6 6(4. /N^yy^2 4$*A 
y^7 K5 OlC»LX)l^fS]CO^<CDfflM{iMlCfcltS 

L?5:i*P^^>^il^W(D?SJ±^. 'J£->x:?'J>^ 
7 2(Z)tfte*ir^%»o<D[Zi&S^m^ttcky tTA<o 
fc<h#(4l*oXi|a;rSo 
[006 8] IH5 fc*l/lD8 {"TF-Tcfc 51". /\Oy>^ 
2 4(4. t^r*i**<Dtt«*<BHPLri**3&<. MM£&lt 
XI£B£*l/rX> K?l/-h80A, 8 O BCct^TP^ 
SS+ltt^o P7*>^U-h70, x> K^U~ 
K80A, 80B. /\^v>^724. fc*tf/\:?40£ 
$t;ttA(*l*. A^4O0ftniP-^4 4SflHt4 
?t?;U K 8 2 |Z* -dX* Jll+i'TZ? h 5 OCD^tt^^v 
5 8lcB£**lXL*So 

[0 0 6 9] ^-CD,£X. Uy*r>?Zfis— VI 0(4. 0 
5fcd:i;i8(Dffi«StjP7^jBifiIfcJ:i;P7^ei 
£tt«-r*dilZcfcoX#A*«cfc5l::. &^;uh8 2(7> 
USPS 4lc*tLXX^ K*Jb6C:&oXI*So 

[0 0 7 O] @4fc<fet/@6lC7K-rck5lr. 3^I^3#^ 
»oXH;u— ^W»<Dfcft(D4*ifii/^ux««IBW»# 
(4 WAY LINEAR) 2 0 «lc3StA-r*. 0ttt9» 5 4 £ <D 
^IEx>y>:f>OU£ffil*SC<klz*oX. MHSt^ 

ISIS £*l So 

[00 7 1 ] 4^(fi]#20(4. ^]Ay^7h50rtO7 
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K/'v>X;7ittfcil8&6 0fc<fel/y £ — K3Kf*iIS& 6 2 1 3S 

U— h7 0<DX'J-^SP7 4(0S5'JLfcP5fifl.7 6 £i§ 
y. /\^4 Ofccfctf/N^v^-T^ 4Rfl<D7 KA>Xfc<fe 
yU$-Kf 2, i 4Co1$Slti*-5„ p•;/3 : • 

>?*:7^-^70A<p•^lS?KM5ml::fc&££lcl*s * 
-OU4. 4^[S]#2 oicbilt t K/\*>xfc«fcu:y* — 
K^-VVAl 2, 1 4lc3SAL£fcl*C;h,*05^A'>/< 

[00 7 2] 1171-^-r cfc 5 P'V*>^^U 

— h7 0A<P'V>{4«lcfci><!:#lrl*. X^-f K^Bfcfc 
IgttSBttOTg^JLfcliflfl^ 614. T K/*>*;jitS&6 Ofc 
«fci;'J^-K;7it^6 2 1 tS5iJl±-r. LfcA'oT, 
>XfcefclPJ$- K**>/<1 2. 1 4IC|H|L.T4 7J[r] 

# 2 o icsstA l $ fci±!£#frt> am-*- 3 x > S? >*-f 

[0 0 7 3] il*E+lcli % g|4l-^-TJ;-5l^. x>£?> 

2£iIoT3 73fS]#1 6ftl=, £fc3 7J[p]#1 6£ 
ffioT4^|S]#2 OrtlC^tA-T-Bo 
[0 0 7 4] X.Zs*sZ*Wt*3L—V h 1 814. X>i?>W 

ifi]#i 373 

|S)#1 6I4. i>v>$l]ffllZL- h 1 8A^rodi7Jlc* 
•^LNT P^^V^^U— I- 7 0<Da^^t)t^^P^-ri) 
<fe5lc. JLl/i>>*<< )l>£ay 5 6lc#< 0 

[0 0 7 5] h20SA^'J$- K#— 

l-20RJiot^- K3SS&6 2 P> 'J $ — K^-v > 
/•vl 4lc*>Ou£g< £51-. x>v?>§ijpa.- hi* 
4^(S]#2 0IZ'(f-§-^iM^ o p]B#l::. x>v>^--r;u 
14. 7h'/^ftV/<1 2$tBT, 7 K/'C>X3Sii&6 
0£iiy. 4^(S)#2 0©7 KA>X/K- h 2 O AICA 

o-c. Sfth^- h2 o E*ve.sftii$^-5o 
[O0 7 6] &31M4. Eieic^-Tcfe-plc. tt$&7K— h 

2 0S^b7 K/\*>XtK— h2 0A5ioT7 K/*:>X 
3SS&6 Ofr£>7 KAVX^-^Al 2lc^->f ;u£#< <fe 
X>i>>tMffllJLn.y h 1 8I4 4 7JJS)#2 oiz<B-s§- 

1 45llit 1 'J*— K3S8&6 2£iiy. 473(S]#2O05 
•J * — KtK— h 2 0 RI-AoT. ^faiTK— h 2 O EAvib 

[0077] 07 5 lc, ffiMrotetS^'Ibtf-.B 

«l&£;tl.£><!:. x>v?>$i]»xx^ h- 1 8I4. 1r-i)i>ft 
□ 7*V^?L/-h7 Ofr&Py + V-yjiS&S 6£il 
y, 373lfi)#1 6<DP-y^r>y7K— h 1 6 Ljlotft 
tbtf— h 1 6 Efri^a^ftSJ:?!:^ 3 7J|S]flHfl!#1 
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